The b-tagging performance expected for ATLAS Run-II will be presented hereafter. These studies are based on Monte-Carlo simulations of tt events. These results enable to quantify the impact of both the installation of a new pixel layer and the repairs of several electronics components of the present pixel detector on the b-tagging performance. Beforehand, a brief description of the ATLAS experiment at LHC and of the b-tagging algorithms will be developed.
1. Introduction 1.1. The ATLAS experiment [1] LHC, Large Hadron Collider, is a 27 km proton-proton collider based at CERN, in Geneva. Since early 2010, LHC performs with a 7 TeV centre of mass energy, recording nearly 5 fb −1 of data until the end of 2011. In April 2012, the centre of mass energy has been increased to 8 TeV with a luminosity of 7x10 33 cm −2 s −1 . This lead to 20 fb −1 of data collected until the end of the year. The facility is currently in a phase of long shut-down during which several installations will be deployed, enabling a restart at nearly 14 TeV and an increase of the luminosity, expected for 2015. The ATLAS 1 detector is one of the four experiments which take place on the LHC's beams, aiming to study the particles produced by the proton-proton collisions. This experiment focuses on the study and the validation of the Standard Model, especially the Higgs' properties and the search for physics Beyond the Standard Model.
The ATLAS detector is a 7000 tons cylinder shaped detector, measuring 25 m height and 44 m lenght. Starting from the beams' interaction point, four sub-detectors can be distinguished. An inner detector, closest to the beam pipe, allows to identify the trajectory of charged particles and to reconstruct the primary vertices ( interaction point of the two beams) and secondary ones (particles' decay point). It is surrounded by a 2 T solenoidal magnetic field that curves the particles' trajectory, allowing to measure the momentum and the charge of the particles. The inner detector is subdivided into three sub-detectors. The closest to the beams is composed of three concentric layers of 80 millions of pixels, assembled into 1744 modules. A new pixel layer, the Insertable B-Layer (IBL), is currently being installed closest to the interaction point [2] (Figure 1 ).
The inner detector is followed by an electromagnetic calorimeter which measures precisely the position and the energy of the electrons and the photons. It precedes a hadronic calorimeter which measures the energy deposits by hadrons (protons, pions, kaons), which develop showers while they pass through this detector. Last but not least, muons spectrometers measure muons' momentum and are bathed into a toroidal magnetic field of 7.5 T.
A three levels trigger and recording system enables an event selection with a rate of the order of 300 Hz. 
Motivations for IBL's installation
The pixel detector was subject to a very high radiation all along AT-LAS Run-I, estimated to be close to 3x10 15 n eq .cm −2 . Along with time and the luminosity's increase, damages have been observed, among others, on the optoboards which enable pixels connection to the electronics systems and other connections services ; namely the Service Quarter Panels (SQP). These failures have lead to loss of reading efficiency for several pixels modules, and have disabled about ∼ 5% of them. Besides, the luminosity expected for ATLAS Run-II (2x10 34 cm −2 s −1 ) will increase the number of interaction vertices per collision (Pile-Up). This could lead to pixels saturation and an increase of the number of fake tracks. All combined, a loss of the b-tagging performance would be observed.
In order to reduce these failures, a new pixel layer, the IBL, is currently installed closest to the beam. On top of having a better resolution than the current pixels, this new layer will add hits in the inner detector, adding redundancy, and reduce the current B-layer degradations. Together with the installation of new panels (nSQP), the IBL will improve tracking, vertexing, and especially b-tagging performance.
Reconstruction

Jets reconstruction
The quarks produced by a collision will first fragment into new quarks pairs qq. Once this process is over, the quarks will combine by pairs and create new hadrons, as illustrated by Figure 2 . The quarks' hadronisation creates what we will call hereafter jets. Once these particles go through a dense medium, they will undergo an energy loss due to the creation of secondary particles in cascade, this particle shower will be called a jet. Aiming to reconstruct a shower, a large amount of matter with which the hadrons can interact is needed : the hadronic calorimeter. The deposit of a shower can be associated to the tracks let in the inner detector as seen on Figure 3 . Within the ATLAS collaboration, the algorithm mainly used for the jets reconstruction is anti-k T [3] . 
B-tagging
B-tagging is a hot issue for several physics analysis within the ATLAS collaboration ; especially for the ones linked to the search of a Higgs boson in his dominant channel (H → bb), for the studies associated to the top quark (through its exclusive decay mode t → W b) and for various studies of either exotic physics or SUSY (
There is a number of different methods to identify the jets coming from b quarks.
Because of their relatively long lifetime, the B-Hadrons fly in the detector before decaying few millimiters apart from the Primary Vertex. The charged products of this decay ionise the silicon detector and produce hits. The reconstruction of these tracjs allows to identify the Secondary Vertex. The minute measurement of the distance between these two vertices (called Lxy on Figure 4 ) is the simplest b-tagging method, called SV0. The measurements provided by the detectors also enable to reconstruct the transverse impact parameter (d 0 ), which is the closest distance of approch of the track to the collision point. The use of the signed impact parameter is a second method (IP2D) to tag the b-jets. Several more complex algorithms have been developed by the ATLAS collaboration. Among them, two will be our references : IP3D et SV1 [4] . The first one is based on the combination of the transverse(d 0 /σ(d 0 )) and longitudinal (z 0 /σ(z 0 )) impact parameters. The second one is built on four properties of the secondary vertex ; the invariant mass of all the tracks associated to the vertex, the ratio of the energies sum of the tracks in the vertex to the energies sum of all tracks in the jet, the number of two-track vertices in the jet, and the distance ∆R between the jet axis and the line jointing the PV to the SV. These two algorithms are then combined by a likelihood ratio.
Algorithms more complex, based on multivariate analyses (such as MV1 or JetFitter) are also used by the ATLAS collaboration [5] .
All these algorithms can be compared by studying, based on tt simulations, the light jet (that is to say jets which do not contains either b or c quarks) rejection as a function of the b-tagging efficiency. On Figure 5 the combination SV1+IP3D keeps one light jet over 100 for a b-tagging efficiency of 70%. Because of its good performance, this combination is the b-tagging algorithm in use for the following analysis. 
First results with the IBL installation
Simulation comparison between the ATLAS geometry with or without IBL ( Figure 6 ) shows a light jet rejection twice higher, at fixed b-tagging efficiency, with the installation of the new pixel layer. In particular IBL betters greatly the performance at low p T , which is the region the most affected by a high Pile-Up. Hence the performance with the IBL installation for a Pile-Up of 50, related to the Pile-Up expected all along Run-II, is of the same order as the one expected for a geometry without IBL and without Pile-Up . Finally, one can notice that for high p T region, cluster sharing worsen the b-tagging efficiency. However, a new method that will improve this region is currently implemented.
Modules failure with time during Run-II
The exact understanding of the detector is a prior to any studies linked to performance. Several studies have been led to obtain a robust measurement of the matter quantity, both for the pixel detector and the electronics around it. The number of modules that have failed at the end of ATLAS Run-I has been evaluated. Once this estimation done, the number of repaired modules with the installation of new opto-board and new service quarter panels (nSQP) has been extrapolated. This extrapolation gives us the number of non-disabled modules at the LHC recovery, for 2015.
Eventually, several scenarii of modules failures with time have been developped [6] . These studies, that tend to estimate the number of disabled modules in 2019, are represented on Using tt events simulation with a Pile-Up of 60, a study has been conducted in order to understand the effects of modules repairing on the btagging performance. This study is illustrated by Figure 8 .
The major result of this study is that module repairing improves the light jet rejection by ∼20% at fixed b-tagging efficiency. This study also allows us to estimate the light jet rejection in case where the IBL modules would not endure any damages. Finally, it seems that even in the worst case scenario of module degradation, the loss of b-tagging performance is lower than 40%.
Conclusion
Studies made on simulations enable to obtain the b-tagging performance throughout ATLAS Run-II. The IBL installation, associated to the repairing of disabled modules during ATLAS Run-I will permit to maintain good performance until 2019. Last but not least, the current optimisation of the software used within the ATLAS collaboration, taking account IBL specificities, will improve the b-tagging performances in a near future. 
